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 1 
Introduction 
The National Institute of Mental Health lists suicide as the tenth leading cause of death in the 
U.S. and the fourth leading cause of death for adults between 18 – 65 years of age. In 2010, 
suicides accounted for over 38,000 deaths, equating to one death every 13.7 minutes. Men make 
up almost 80% of all suicides in the United States, although three times as many women attempt 
suicide as men. And ninety percent of all people who die by suicide have a diagnosable 
psychiatric disorder at the time of their death, the majority of them suffering from depression.1  
 
While the suicide rate is at the same level as it was in 1991, due to a decrease in deaths during 
the late 1990s to the early 2000s, the rate has steadily been increasing since 2005.2 And although 
data more recent than 2010 is not readily available, anecdotal reports indicate suicides rates, as 
measured by calls to suicide hotlines and preliminary analysis of cause of death data, have been 
on the rise since the most recent recession began.3 
 
                                            
1 American Foundation for Suicide Prevention, retrieved from: http://www.afsp.org 
2 ibid 
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This finding is in line with much of the research around the correlation between unemployment 
and suicide rates, but what has not often been considered in recent literature is the additional 
variable of fringe banking establishments (e.g. check-cashing facilities, payday lenders, pawn 
shops, title lenders, etc.) on suicide rates. These non-bank institutions have become a more 
prominent player in the personal credit market in recent years, as the declining competitiveness 
of traditional banking has created incentives for non-traditional lenders to offer riskier loans to 
less credit-worthy borrowers.4 Through predatory lending practices, which target financially 
distressed individuals, these loans may have played a role in the increased suicide rate over the 
last several years. Consequently, the hypothesis of this study is as the prevalence of predatory 
lending establishments within a community increases, the suicide rate within that neighborhood 
also increases, as a result. 
  
This hypothesis, if correct, would be an unfortunate and significant finding warranting the 
attention of social scientists, but what is especially relevant to urban planners and urban policy 
makers is how this research might shed light on the true social cost associated with risky banking 
practices, which have been unfairly imposed on areas of lower socioeconomic status and with 
higher densities of minorities.  While the conventional lending model can prohibit traditional 
banks from providing much needed capital to “high-risk” individuals, the demand for loans 
remains and fringe banks step in with very little oversight, nor incentive to act responsibly 
because their customers are perceived to be the least capable of taking any recourse against their 
adversaries. 
 
                                            
4 Edwards, Franklin R. and Frederic S. Mishl (1995) The Decline of Traditional Banking: Implications for Financial 
Stability 
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Research Aim 
The overall aim of this study is to test a causal model, which might explain if the increased rate 
of suicide, suicide ideation or attempts during the most recent economic downturn was 
exacerbated by an increase in fringe bank lending, specifically in neighborhoods in New York 
City. The model tests the hypothesis that some individuals, due to their community of residence, 
and exacerbated by their financially precarious situations, are more often exposed to predatory 
lenders. And as a result of the deceptive loan terms offered by these conveniently located 
lenders, these individuals may often experience more objective, financial stress, as well as more 
perceived, subjective stressors, putting them at an increased risk of suicide.  
 
A conceptual model of the relationship is below:  
 
 
In this model, exposure to stressors, such as an economic downturn or job loss produces 
objective stress along path A. Exposure to objective stress predicts perceived, subjective stress 
along path B and exposure to subjective stress predicts suicidal ideation or attempts, along path 
C. Predatory lending practices are shown to aggravate objective stressors by hastening financial 
loss and to also aggravate subjective stress through harassing collection practices, and by causing 
constantly worrying about how to overcome their financial distress. The more deleterious the 
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impact of the predatory loan on financial well-being, the greater the objective stress, and the 
more severe the subjective stress. 
 
The specific aims are: 
1. To examine the prevalence of suicide, suicide ideation or attempts among communities 
within New York City. 
2. To determine the prevalence of fringe bank loan co-locating within the neighborhoods that 
experience higher rates of suicide.  
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Literature Review  
The pathway by which unemployment and financial distress leads to death is through depression, 
a well-documented antecedent of suicide.5 This affect may be modified by government-provided 
safety nets or through social support and acceptance. However, the pathway might also be 
aggravated by fringe banking practices, which prey on the economically disenfranchised, and 
may thereby increase their risk of suicide, suicide ideation or attempt. A better understanding of 
the latter relationship is the purpose of this study.   
 
Unemployment  
Durkheim’s research on suicide in the nineteenth century was the first to demonstrate the 
correlation between economic downturn and suicide rates.6 Similar effects were found in the 
United States during the Great Depression when the suicide rate shot up to 20 per 100,000 
immediately following the stock market crash.7 Over the period from 1960 to 1997, research on 
developed, rich countries found mortality rates to move counter-cyclically with unemployment, 
with the exception of suicide, which was determined to be cyclical with economic changes.8 
Separate research of twenty-three western countries from 1964 to 1986 also found a strong 
correlation between suicide and high unemployment, but no relationship during periods of low 
unemployment.9 Similar results were found across Europe, where for every for every 1% 
                                            
5 Shu-Sen Changa, David Gunnella, Jonathan A.C. Sternea, Tsung-Hsueh Luc, Andrew T.A. Chengd (2009) “Was 
the economic crisis 1997–1998 responsible for rising suicide rates in East/Southeast Asia? A time–trend 
analysis for Japan, Hong Kong, South Korea, Taiwan, Singapore and Thailand” Social Science & Medicine. 
Vol. 68 (7):1322–1331 
6 Morrell, Stephen, Richard Taylor, Susan Quine and Charles Kerr (1993). “Suicide And Unemployment In 
Australia 1907-1990” Social Science & Medicine. Vol.36(6): 749-756  
7 Granadosa, Jose ́ A. Tapia and Ana V. Diez Roux (2009)”Life and death during the Great Depression.” 
Proceedings of the National Academy of Sciences: 1-6. 
8 Bezruchka, Stephen (2009). “The effect of economic recession on population health.” Canadian Medical 
Association  181 - 185 
9 Morrell, Stephen, Richard Taylor, Susan Quine and Charles Kerr (1993). “Suicide And Unemployment In 
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increase in unemployment, suicide rates increased 0.79%, although not every country followed a 
similar pattern.10 Finland and Sweden actually saw drops in their suicide rates during periods of 
high unemployment, a fact that is potentially explained by each country having a strong social 
safety net.  In Australia, rates of suicide among men were highly correlated with unemployment 
over the period between 1907 and 1990. Specifically in the state of Victoria, a high proportion of 
suicide deaths were found to be unemployed persons at the time of death. 11   
 
In contrast, the Asian financial crisis exhibited mixed results in terms of suicide rate change 
during the downturn. Several Southeast Asia countries experienced a significant increase in 
suicide rates following the economic crash, but not every country exhibited the same results. 
Prior to the crisis, Japan, Hong Kong, Thailand, Taiwan and South Korea experienced a 
reduction in suicide rates in the late 1980s and early 1990s, (with the exception of Korean 
women), but then suicide rates subsequently increased markedly in the late 1990s. What is of 
note is that in Japan and Hong Kong, middle-aged men and women experienced a dramatic 
increase in suicide rates in line with the timing of the crisis, and similarly, working-age men in 
Korea experienced the largest increase in suicide rates, indicating they were more sensitive to the 
economic changes as they potentially impacted employment of this group of individuals. 
Singapore and Taiwan, however, experienced lower rates of suicide during the economic crash. 
It is speculated that the economic crisis had a smaller impact on those countries’ GDPs and 
                                                                                                                                             
Australia 1907-1990” Social Science & Medicine. Vol.36(6): 749.-756  
10 Stuckler, David, Sanjay Basu, Marc Suhrcke, Adam Coutts and Martin McKee, (2009). “The public health effect 
of economic crises and alternative policy responses in Europe: an empirical analysis” The Lancet. Vol. 374: 
315–23 
11 Morrell, Stephen, Richard Taylor, Susan Quine and Charles Kerr (1993). “Suicide And Unemployment In 
Australia 1907-1990” Social Science & Medicine. Vol.36(6): 749-756  
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unemployment, and therefore did not have as dramatic effect on individual stress levels.12 
 
Similar to the aforementioned increase in suicide rates experienced in the United States during 
the most recent recession, anecdotal evidence indicates there has been a steep rise in suicide rates 
in Europe since 2007. After almost ten years of declines in the suicide rate, the United Kingdom 
had an 8% increase, Greece saw a 16% increase and Ireland experienced a 13% increase in the 
two year period between 2007 and 2009.13 
 
Not only is long-term unemployment linked to suicide, but also temporary job loss, or job 
churning, is also associated with poor health.14 This may be due sudden financial hardship, loss 
of access to job-related benefits, or self-imposed feelings of guilt resulting from losing one’s job. 
Considering the harmful effects of job loss, it is speculated that Finland and Sweden actually 
experienced lower suicide rates during periods of high unemployment, due to the active labor 
market programs which help individuals find work quickly, thus keeping them protected from 
the harmful health effects of being unemployed.15 What’s more, as more and more households 
are becoming two-person wage earners, these additional workers are exposed to the risk of job-
loss related stress, and its health consequences.16   
 
                                            
12 Changa, Shu-Sen, David Gunnella, Jonathan Sternea, Tsung-Hsueh and Andrew Cheng (2009) “Was the 
economic crisis 1997–1998 responsible for rising suicide rates in East/Southeast Asia? A time–trend 
analysis for Japan, Hong Kong, South Korea, Taiwan, Singapore and Thailand” Social Science & Medicine. 
Vol. 68 (7): 1322–1331  
13 “Suicide rates rise as debt and cuts take their toll” retrieved from: http://www.independent.co.uk/life-style/health-
and-families/health-news/suicide-rates-rise-as-debt-and-cuts-take-their-toll-2308885.html 
14 Bezruchka, Stephen (2009). “The effect of economic recession on population health.” Canadian Medical 
Association: 181 - 185 
15 Stuckler, David, Sanjay Basu, Marc Suhrcke, Adam Coutts and Martin McKee, (2009). “The public health effect 
of economic crises and alternative policy responses in Europe: an empirical analysis” The Lancet. Vol. 374: 
315–23 
16 Sclar, Elliott. “Community Economic Structure and Individual Well-Being: A Look Behind the Statistics," 
International Journal of Health Services, Vol. 10, No. 4 (October, 1980), pp. 563- 579. 
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Financial Distress 
Financial distress, outside of job loss can also lead to a greater risk of suicide, suicide ideation or 
attempt. During the farming crisis of the 1980s, there was an increase in suicides among farmers 
facing foreclosure on their farms.17 In a study of middle-aged suicides in Hong Kong, being in 
debt was associated with an 9.4 times increased risk of committing suicide, whereas 
unemployment was only associated with a 4.8 times increased risk.18 Similar findings were noted 
in a study of suicide across Europe, Asia and North America.19 This increased stress reaction 
may be caused by an inability to access needed resources, such a food or medicine, which then 
cause health to deteriorate. Or from of a disconnect from macro-economic factors, which causes 
an individual to internalize exogenous events as an individual’s personal responsibility for the 
financial loss. It may be also the result of a lack of social buffering mechanisms, which can occur 
when experiencing job loss with other people.  
 
Both unemployment and financial distress have been shown to correlate with suicide rates, but 
this study seeks to understand how not just how stand-alone job or financial loss impacts suicide, 
suicide ideation or attempt, but instead how financial distress brought on by the use of non-bank 
credit might aggravates the objective and subjective stressors associated with economic 
downturn, and thereby leads to an increased risk of suicide. An explanation of fringe banking is 
necessary in order to understand how financial stress is brought on by predatory lending 
practices.   
                                            
17 Turvey C, Stromquist A, Kelly K, Zwerling C, Merchant J. (2002) “Financial loss and suicidal ideation in a rural 
community sample” Acta Psychiatr Scand Vol. 106: 373–380 
18 Wong, Paul Risk (2006). “Factors for Suicide in Adults Aged 30-49: a Psychological Autopsy Study in Hong 
Kong” 
19 Foster, Tom (2011). “Adverse Life Events Proximal to Adult Suicide: A Synthesis of Findings from 
Psychological Autopsy Studies” Archives of Suicide Research, 15(1):1-15 
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Predatory Lending Practices 
There is no clear definition of a predatory loan, but many experts agree that deceptive lending is 
defined by a company (bank or non-bank) misleading, tricking or coercing someone into taking 
out a loan with excessive interest rates, (beyond that deemed reasonable considering a 
borrower’s risk rating), hidden fees, confusing terms, excessive costs or without regard to an 
individual’s ability to repay. People who have trouble repaying a predatory loan often face 
harassing collection tactics, are threatened with repossession of collateral, or are encouraged to 
refinance the loan at even higher fees.20 While all lenders have some form of risk-based pricing, 
predatory lenders are unique in that they charge exorbitant rates of interest knowing their 
borrower has little to no liquidity, and has limited access to other sources of credit.21  
 
These tactics might not only aggravate objective stress by hastening financial demise, but also 
act as a subjective stress aggravator. Furthermore, since the stress associated with financial strain 
falls disproportionately on the poor,22 encountering additional stressors from predatory lenders 
may put them at an extreme disadvantage in terms of mental health, depression and thereby risk 
of suicide, suicide ideation or attempt. 
 
It should be noted there are skeptics who argue there is no causal relationship between fringe 
banking and financial distress. They contend by trying to draw a connection between the two, 
unnecessary, ineffective and potentially counterproductive financial policies may institute, which 
can actually serve to harm those they are intended to protect. These researchers argue that two 
                                            
20 Federal Deposit Insurance Corporation retrieved from: www.fdic.gov 
21 “Consumer Federation of America: Other High Cost Credit Products” retrieved from: www.consumerfed.org 
22 Mirowsky, John and Catherine E. Ross, “Age and the Effect of Economic Hardship on Depression,” Journal of 
Health and Social Behavior 42, no. 2 (2001): 132-50. 
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key characteristics of such banking practices prohibit them from sending borrowers into 
economic upheaval. First, the size of the average fringe bank loan is small (approximately $300), 
especially when compared to credit card limits, which allow an individual to borrow 20% of their 
annual salary. Secondly, most fringe credit is collateralized so as to ensure that non-payment will 
not adversely impact the lender due to the fact they will take ownership of the collateral in lieu of 
repayment for the loan. These two facts are sufficient evidence against imposing any stricter 
regulation on non-bank institutions, it is argued. Furthermore, skeptics say that regulations 
inhibiting the lending practices of non-banks will actually cut high-risk individuals from much 
needed credit, leaving them without access to any sort of financial assistance.23 
 
While both of these points regarding fringe banking are accurate, the skeptical researchers fail to 
consider the secondary impacts of the predatory loan. For instance, while the principal amount 
may be relatively small (depending on one’s income level), the fees and interest rates for late and 
or non-payment are exorbitantly high, thereby making the entire repayment amount much larger 
than the original loan amount. Furthermore, while a $300 loan will not send an individual into 
financial crisis, if predatory loans are repeatedly used to bridge personal liquidity gaps, small 
loans with astronomical fees could eventually lead to financially paralysis due to the fact the 
borrower will never be able to repay the debt. Furthermore, fringe bank loans are not only 
collateralized, they are actually, extremely over-securitized to ensure the lender is taking as 
minimal of a risk as possible on borrowers they believe pose a big credit risk. As a result of the 
over-securitization, if the borrower is unable to repay their loan, they are left much worse off, 
having pledged an item of disproportionate value or the title to their car, leaving them without 
                                            
23 Hawkins, Jim (2010). “Regulating on the Fringe: Reexamining the Link Between Fringe Banking and Financial 
Distress” Indiana Law Journal, Vol. 86: 1361-1408.  
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transportation to work.24 
 
Despite the conversation on the merits of fringe bank regulation, there is very little scientific 
research around the actually impact of predatory lending on individuals. In “Maxed Out,” a 
documentary highlighting abuses and deceptive lending practices of the credit card industry, 
several individuals are speculated to have committed suicide as a result of financial distress.25 
This topic is especially relevant now given the deleterious effects of fringe banking practices 
may actually be compounding both objective financial stressors resulting from the recession, as 
well as aggravating subjective stressors caused by harassing phone calls and constant worrying 
about money. The proposed study intends to expand on the causal claim inferred from the stories 
highlighted in “Maxed Out,” by bridging the gap between research on unemployment and 
suicide, and on predatory lending practices and financial distress, which is hypothesized to result 
in suicide, suicide ideation or attempts.  
                                            
24 “Consumer Federation of America: Other High Cost Credit Products” retrieved from: www.consumerfed.org 
25 Scurlock, James D. (2006). “Maxed Out.” Mainstage Productions 
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Research Methodology / Dataset 
Understanding the impacts of predatory lending practices on financially distressed individuals, 
will require an analysis of co-location of predatory lenders and those who commit suicide within 
New York City. It was hoped that a time series analysis could be done comparing both variables, 
however, it was advised that an average be compared to a snapshot of predatory lenders. 
Therefore, for the purpose of this research, a regression analysis of the eight-year average suicide 
rate compared to a 2007 snapshot of fringe banks within each of the 59 community districts.  
 
The hypothesis is that the areas of New York City that has the highest density of fringe banking 
facilities will also have the highest prevalence of suicide. Additional variables, such as income, 
unemployment and rent burden are also considered to have an effect on suicide as well. After 
initial regression analyses were performed, (to be discussed in the following section), 
Community District 104 - Chelsea, Clinton stood out as a point of interest due to its large error 
term. Based on anecdotal evidence of the prevalence of gay households in that community 
district, it was decided that same-sex household data would also be analyzed as part of the 
dataset. These variables may help to better understand social stigma that create structural 
inequities, which serve to disadvantage certain communities relative to others.  
 
Variables 
The variables used in this analysis were collected from various free and publicly available 
sources. Household income, unemployment, rent burden, same-sex household and race data used 
in this multivariable regression analysis was collected on a census tract level from the US Census 
Bureau 2010 American Community Survey 5-Year Data Collection, suicide prevalence data was 
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collected on a community district level from the New York City Department of Health and 
Mental Hygiene, Bureau of Vital Statistics (collected from autopsy reports) and the predatory 
lending data was collected for the entire New York City area from the Columbia University 
Graduate School of Architecture, Planning and Preservation GIS lab x-drive (no source noted).  
 
A description of the variables is included below:  
• Suicide Rate (per 100,000 persons) – eight-year average of all reported suicides in each 
of the 59 community districts of New York City.  
• Fringe Banking Institutions – number of fringe banks within each of the 59 community 
districts of New York City. Fringe banks are defined as lenders who either charge an 
excessively high rate of interest or demand exorbitant user fees for their services. Tax 
preparation services were included due to the fact that a large portion of their revenue is 
earned through high interest tax refund anticipation loans.26 Businesses were identified 
based on SIC Code.+ 
• Relative Median Household Income – aggregated and averaged for all census tracts 
within each community district.  
• Unemployment Percentage – aggregated and averaged for all census tracts within each 
community district. 
• Rent Burden – average gross rent expense divided by median household income, 
aggregated and averaged for all census tracts within each community district. 
• Same-Sex Household Percentage – aggregated and averaged for all census tracts within 
each community district. 
                                            
26 “Refund Anticipation Loans: Updated Facts & Figures” retrieved from: www.consumerfed.org  
+A list of fringe banks by SIC code is included in Appendix D 
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The variables used in the analysis fit into the aforementioned conceptual model (shown below), 
as follows: 
• Suicide – captured by the Suicide Rate (per 100,000 persons) 
• Predatory Lending – includes Fringe Banking Institutions 
• Objective Stressors – includes Median Household Income, Unemployment Percentage, 
Rent Burden, Minority Percentage and Same-Sex Household Percentage 




Subjective stressors have been excluded as they are beyond the scope of this analysis. Rather, the 
research aim of this study is to understand how neighborhood factors influence the health 
outcome of suicide. To reiterate, the hypothesis of this analysis is that the lending practices of 
fringe banking institutions work to aggravate the relationship between objective stressors, 
including financial burden and social stigma.  
 
This study in no way asserts that the mere existence of predatory lenders causes community 
members to commit suicide, but rather that fringe banking institutions tend to agglomerate in 
lower income and/or minority areas. Following, their predatory lending practices work to 
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exacerbate existing financial and social stressors, therefore increasing the risk of and increased 
suicide rates, at a neighborhood level. The fact that fringe banks are not the stressor themselves, 
but rather work to aggravate existing stress, to see any relationship is important when it comes to 




The below chart provides descriptive statistics on the variables analyzed in the regression 
model.++  
Variable Mean Min Max 
Suicides  5.67 2.93 12.38 
Fringe Banks 28 6 126 
Median Relative Income 1.00x 0.52x 2.07x 
Rent Burden 32.55% 25.50% 41.43% 
Unemployment % 9.42% 4.94% 17.77% 
Minority % 67.04% 14.6% 99.0% 
Same-sex Household % 0.79% 0.18% 3.78% 
 
It should be noted that the community district with the highest number of fringe banking 
institutions was Community District 105 – Midtown and the community district with the fewest 
was Community District 411 – Bayside. The community district with the highest number of 
suicides was Community District 104 - Chelsea, Clinton. The community district with the 
highest rent burden is Community District 206 - East Tremont. Community District 205 - 
University/Morris Heights had the lowest relative income and highest unemployment. It should 
be noted that this community district has 48 fringe banks (within 1.1 standard deviation above 
the mean) and 4.68 suicides per 100,000 persons, which is slightly below the mean (within 0.02 
standard deviations).	   
                                            
++ A complete summary of variable descriptive statics is included in Appendix D
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Individual Variable Relationship with Suicide 
Fringe Banks 
The simple relationship between fringe banking 
institutions and suicide rates is shown in the scatter 
plot to the right. As the number of fringe banks 
increases, the suicide rate increases. While this is a 
simple depiction of how the variables correlate, it is 




On the other hand, being part of a minority racial 
group seems to be protective against suicide, which 
is interesting considering minorities are more prone 
to being exposed to financial and social stressors. 
The protective factors may include strong social 
support or a stigma associated with suicide, a factor, 




The relationship between same-sex household percentage and suicide is notable given the 
























Minority Percentage  
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plot to the right. As homosexual people are often  
socially outcast or estranged from family or friends 
given their sexual preference, which is still 
stigmatized in the United States, this relationship 





The relationship between income (and related variables – rent burden and unemployment) and 
suicide might be surprising. As can been seen in the scatter pot, there is a positive correlation 
between income and suicide rates. This indicates that the more affluent a neighborhood is, the 
higher their suicide rates should be. While this may not seem intuitive, recent research confirms 
that there is a positive relationship between the two variables on a population level, perhaps due 
to “behavioral response to unfavorable interpersonal income comparisons” made by lower 
income people living in higher income areas, which is less prevalent in low income areas.27 This 
would indicate that although a neighborhood is more affluent, the lower income people living 
within that neighborhood are causing the suicide levels to be higher than they would be if the 
lower income individuals lived in lower-income areas and did not experience the adverse affects 
of comparing themselves to more affluent neighbors. Therefore, since fringe banking institutions 
tend to establish in lower income neighborhood, the positive relationship between fringe banks  
                                            
27 Daly, Mary C. and Daniel J. Wilson. “Relative Status and Well-Being: Evidence from U.S. Suicide Deaths” 












Same Sex Household Percentage  
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and suicide is even more significant given it is 
working against the positive relationship between 






As previously mentioned, research around unemployment and suicide has indicated there is a 
positive relationship between the two variables. However, the scatter plot indicates a moderately 
negative relationship, which may be expected given the aforementioned relationship between  
income and suicide. Perhaps, a sudden change in 
unemployment is more significant on suicide, rather 
than a consistently high/low rate of unemployment.  
Or that an individual’s employment status relative 
to their neighbors is what is significant rather than 













Unemployment Percentage  












Relative Median Income  
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Rent Burden 
Similarly to income and unemployment, the relationship between rent burden and suicide may be 
surprising. However, much like both of those variables, the stress of a high rent burden might 
only impact suicide if someone experiences a sudden change in income, thereby increasing the  
financial stress of expensive rent. Or, increased 
stress may result from the perception that an 
individual’s rent burden is higher than one’s 
neighbors. Therefore, if the entire neighborhood 
experiences a high rent burden, there is no adverse 
affect through rent burden comparison.   
 
 
Variable Correlation  
A correlation matrix~ was analyzed to help understand how the variables included in the model 
correlate with one another. As expected, there is a strong relationship between several of the 
variables, including income and suicide, rent and suicide (negative), rent and income (negative), 
unemployment and income (negative), unemployment and rent, same-sex households and 
suicide, same-sex households and income, and same-sex households and rent (negative). While 
some of these relationships may be obvious, such as rent burden and income, many of the others 
are not quite as transparent. Correlation between variables is important as it can help explain how 
the significance of variables changes when certain variables are added to and excluded from the 
regression analysis, as will be explored in the following section.  
 
                                            












Rent Burden  
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Analysis 
As previously mentioned, the first regression analysis produced a point of interest, which 
indicated there might have been a specification error in the initial model. The point highlighted 
denotes the community district with the highest suicide rate, Community District 104 - Chelsea, 
Clinton with an average suicide rate of 12.38 deaths per year, 37 fringe banks, $62,800 median 
household income (above the mean) and 8% unemployment (below the mean). The predicted 
value for CD 104 is 8.98 suicides per 100,000, but the actual suicide rate is much higher.  
 
By visually analyzing this data point using GIS,^ it was hypothesized based on anecdotal 
evidence, the prevalence of gay men in the community district might be the cause for the 
increase in suicide rates. In order to test the hypothesis, same-sex household data was added as a 




After running several additional regression analyses* including various transformation of the 
variables, it was determined that the most influential variables on the average suicide rate were 
fringe banks, median household income, unemployment and same-sex households. Rent burden 
                                            
^Maps are found in Appendix B 












Predicted Suicide Rate  
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did not have a very strong impact on suicide rates, as evidenced by its high associated p-value, 
coupled with no significant increase in the model’s R2. Additionally, after attempting several 
different transformations of both the average suicide rate and predatory lending variables, the 
variables finally included in the model are average suicide squared and predatory lending 
squared as those transformation provided a better linear fit to the data, as shown in the below 
scatter plots.  
 
Regression Scatter Plots: 
The multivariable regression model, which includes only non-transformed variables (shown on 
left), can explain 52% of variation within average suicide rates. When average suicide rate, 
predatory lending and same-sex household variables are squared, which allows the data points to 
spread out along the x and y axes, the explanatory power of the model increases to almost 68%. 
Since suicide rates and the number of fringe banks are such relatively low numbers, squaring 
them strengthens their linear relationships without affecting their social significance.   
 
Untransformed Variables: R2 = 52.03% 
 

























Predicted Suicide Rate  
Sarah Welton              May 7, 2013  
21 
Multivariable Regression Model* 
The best-fit linear multivariable regression line (shown below) predicts for every 1% increase in 
the number of fringe banks in a community district, the suicide rate increases by 0.1%, 
controlling for all other variables.   
 
 (Suicide Rate)2 = (0.0009987 * (Fringe Banks)2) + (28.89913 * Relative Median Household 
Income %) + (261.6943 * Average Unemployment %) - (21.96576 * Average 
Minority %) + (57324.25 * (Average Same-Sex Households %)2)  – 10.68987 
 
The best-fit multivariable regression model (summarize below) explains 68% of the variation in 
suicide rates (transformed). The dependent variables include predatory lending establishments 
(transformed), same-sex households (transformed), median income and unemployment within 
each of the 59 community districts in New York City. The F-test shows probability approaching 
0, which indicates the model, as a whole, is significant, and the null hypothesis that predatory 
lending, median income, unemployment and same-sex households have no effect on suicide can 
be rejected. However, the output also indicates the predatory lending variable (transformed) is 
not significant on its own.  The other three independent variables are significant, however, 
assuming a 90% significance level.  
 
Multivariable Regression Model Summary: Best-Fit Model** 
Model Significance  Variable significance  p-value 
R2 69.03% Fringe Banks2 34.8% 
Adjusted R2 66.10% Relative Median Income %  1.8% 
F-test 0.00% Unemployment % 2.2% 
  Minority % 15.2% 
  Same-Sex Household2 % 0.00% 
                                            
*All multi-variable regression STATA outputs are included in Appendix A 
**Best-fit model output is included in Appendix A: Model I 
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It should be noted that when the unemployment percent variable is replaced with relative 
unemployment variable, there is little change to the model’s predictive ability, as shown below.  
 
Multivariable Regression Model Summary: Using Relative Unemployment Variable*** 
Model Significance  Variable significance  p-value 
R2 69.02% Fringe Banks2 34.8% 
Adjusted R2 66.09% Relative Median Income %  1.8% 
F-test 0.00% Relative Unemployment  2.2% 
  Minority % 15.3% 
  Same-Sex Household2 % 0.00% 
 
Three additional multivariable regressions are shown on the following page. All three models are 
significant, however, the predictive power of the models, as well as the significance of the 
variables also change with each variation. The change in variable significance within each of the 
models indicates that there may be multicolinearity among the variables.~ 
 
When the minority variable is excluded, the predictive power of the model drops to slightly to 
approximately 67%, the predatory lending variable and unemployment variables becomes less 
significant, and the relative income variable becomes more significant. This may indicate that 
minority percentage may be a proxy variable for relative income, which means that race and 
income are highly correlated. Fringe banking institutions tend to co-locate in areas of low 
income and in neighborhoods with high percentages of minorities,28 so this finding is not 
surprising.  
 
                                            
***Model output is included in Appendix A: Model II 
~ A full discussion of regression diagnostics is included in Appendix C 
28 Crowell, Charlene, “American banks continue to peddle payday loans” retrieved from: 
http://search.proquest.com/docview/1328424240/fulltext?accountid=10226 
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Multi-variable Regression Model Summary: Excluding Minority % Variable**** 
Model Significance  Variable significance  p-value 
R2 67.80% Fringe Banks2 43.7% 
Adjusted R2 65.41% Income 0.10% 
F-test 0.00% Unemployment 6.7% 
  Same-Sex Household2 0.00% 
 
When the unemployment variable unemployment variable is excluded, the predictive power of 
the model drops to approximately 66%, the predatory lending variable becomes slightly more 
significant and the income variable becomes slightly less significant. This may be because fringe 
banking institutions tend to co-locate in areas of low income, which also tend to have higher 
unemployment. 
 
Multi-variable Regression Model Summary: Excluding Unemployment Variable***** 
Model Significance  Variable significance  p-value 
R2 65.74% Fringe Banks2 31.5% 
Adjusted R2 63.87% Income 0.07% 
F-test 0.00% Same-Sex Household2 0.00% 
 
When the same-sex household percentage variable is excluded, the predictive power of the 
model drops to approximately 55%, but all three variables become significant, assuming a 90% 
significance level. This finding is particularly interesting because same-sex household 
percentage was not anticipated to be a proxy variable, however it is highly correlated with 
relative income, rent burden and percent minority.~ As mentioned, both income and same-sex 
households are positively correlated with suicide, but fringe banking institutions are not 
associated with these demographics, thus making the relationship between fringe banks and 
                                            
****Model output is included in Appendix A: Model III 
***** Model output is included in Appendix A: Model IV 
~ A full discussion of regression diagnostics is included in Appendix C 
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suicide even more notable given it is working against the protective factors of living in a poor 
and/or minority community.  
 
Multi-variable Regression Model Summary: excluding same-sex households variable****** 
Model Significance  Variable significance  p-value 
R2 54.93% Fringe Banks2 5.5% 
Adjusted R2 52.47% Income 0.0% 




                                            
****** Model output is included in Appendix A: Model V 




It should not come as a surprise that where you live has an impact on your health in general, and 
on suicide in particular. The best-fit model used in the aforementioned analysis substantiates this 
claim by illustrating there is a significant relationship (assuming 90% significance) between 
suicide rates and several community district level variables. By using the model (shown on page 
19) as a predictive tool, 68% of the variation in suicide rates (transformed) can be explained by 
predatory lending (transformed), same-sex households (transformed), median income and 
unemployment within each of the 59 community districts in New York City. The model predicts 
for every 1% increase in the number of fringe banks in a community district, the suicide rate 
increases by 0.1%, controlling for all other included variables.  While none of these factors can 
individually predict suicide prevalence with totally accuracy, the relationship among the 
variables is significant and warrants further exploration.  
 
Potential Issues 
Despite the significance of the model, however, there appears to be other community district 
level factors that may play a role in the relationship as well including: 
• Strong social ties – might mediate the relationship between predatory lenders and suicide 
by providing emotional support to a suicidal individual.29 Alternatively social ties may 
trigger a negative effect if the suicidal individual feels ashamed or outcast from their 
social group during a stressful event. 30  
                                            
29 Sclar, Elliott. “Community Economic Structure and Individual Well-Being: A Look Behind the Statistics," 
International Journal of Health Services, Vol. 10, No. 4 (October, 1980), pp. 563- 579. 
30 Brenner, Harvey and Anne Mooney. “Unemployment and health in the context of economic change,” Social 
Science & Medicine, Vol. 17, No.16 (1983), pp. 1125-1138. 
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• Access to mental health resources and/or support groups – might mediate the relationship 
between predatory lenders and suicide by providing medical and/or social support to a 
suicidal individual. Race-related coping, which involves externalizing rather than 
internalizing stress, may also place a role.31  
• Strong religious/spiritual affiliation – might mediate the relationship between predatory 
lenders and suicide by enhancing the effectiveness of mental health treatment. 32 
• Access to lethal weapons – firearms are used in over 50% of all suicides, therefore the 
ability to easily purchase or access a gun could have an affect on suicide prevalence 
within community districts.33 
• Access to alcohol (or drugs) – drugs could act as an effect modifier, either by facilitating 
the act of suicide or they could mediate the relationship between stress and suicide by 
acting as a stress reliever.  
• Recent changes to the bankruptcy laws – made filing for bankruptcy more onerous for 
individuals, which could have exacerbated feelings of depression or suicide ideation.34  
 
Additionally, the model is also limited by known and unknown data constraints:  
• Variable specification – additional variables excluded from the model may have a 
significant relationship with suicide rates. The ability to pinpoint the correct variables is 
an important as making policy and planning changes the affect the wrong issues can have 
unexpected adverse impacts. But just as importantly, failing to correct harmful social 
                                            
31 Roberts, Sam. “Demographics of Homicide and Suicide Victims Reveal Differences” retrieved from: 
http://cityroom.blogs.nytimes.com/2013/04/23/as-murder-rate-falls-suicides-outnumber-homicides 
32 “Faith May Complement Treatment for Mental Illness” retrieved from: 
http://www.healthfinder.gov/News/Article.aspx?id=675729&source=govdelivery  
33 American Foundation for Suicide Prevention, retrieved from: http://www.afsp.org 
34 “New Bankruptcy Law Changes Debtors’ Responsibilities” retrieved from: http://www.irs.gov/uac/New-
Bankruptcy-Law-Changes-Debtors’-Responsibilities 
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influences can be just as injurious.  
• Variable confounders – the variables used in the model may be confounders that mask the 
true relationship between community level factors and suicide. As mentioned, failing to 
understand the correct influential factors will inhibit making any effective social and 
economic improvement.  
• Spatial autocorrelation – each neighborhood within close proximity may affect the 
suicide rate of neighboring community districts, despite the fact that the fringe banks are 
not actually located within their community district in question. Reliable and efficient 
public transportation may exacerbate this affect by allowing people to freely travel 
throughout Manhattan in a short period of time, thus not containing any potential 
negative impact of predatory lending establishments within their local community 
district. 
• Non-linear relationship – the relationship between predatory lending establishments may 
not be linear or there may be a saturation point where any increase past a certain number 
of lenders has a nominal affect on suicide rates.  
 
Lastly, there are other issues that may further influence suicide rates, which are external from the 
community district level: 
• Stressful events – changes in economic circumstances may be more important than a 
snapshot picture of economic circumstances. As previously noted, poor community 
districts in the study actually have lower suicide rates, how experiencing a crisis that 
makes you poor might be a stressor that leads to suicide. 
• Reporting issues – suicides often go unreported or underreported for religious or social 
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reasons. This fact may be what caused the negative relationship between increasing 
percent minority and suicide rates, noted in the previous section. Therefore, it may be the 
case that there are artificially higher suicide rates in communities that do not stigmatize 
suicide, or where disenfranchised community members do not have an advocate who 
would persuade the coroner to alter the cause of death for them.35 
 
Further Analysis 
Due to all of the aforementioned constraints, this analysis cannot conclusive tie fringe banking 
establishments with an increase in suicide prevalence in New York City. In order to have a more 
complete study that might be able to definitively establishes whether there is or is not a 
relationship between fringe banks and suicide, additional and more accurate data is necessary, 
including:   
• Accurate suicide rate over twenty year period in each community district 
• Accurate count of suicide attempts over twenty year period in each community district 
• Accurate count of individuals seeking support for suicide ideation 
• Annual count of fringe banking establishments over twenty year period within each 
community district 
• Number of loans made by each fringe banks to individuals living within each community 
district 
• Borrowing history of each individual that committed, attempted or ideated suicide  
 
 
                                            
35 Bertolote, Jose Manoel and Alexandra Fleischmann, “Suicide and psychiatric diagnosis: a worldwide perspective” 
retrieved from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1489848/ 
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Recommendations    
It is necessary to point out that this analysis in no way allows for the assertion that living near a 
predatory lender will increase your likelihood of committing suicide. This research is intended to 
analyze the ecological level factors and their potential impact on suicide rates within a 
community district, factors that are not transferable to the individual level. However, just 
because individual level behavior cannot be predicted based on this study, there is still value in 
illustrating how the neighborhood within which individuals live can influence their group-level 
health outcomes. For this reason, policy makers need to assess the potential health risks 
associated with fringe banking institutions illustrated by this analysis and weight the true social 
cost, including increased suicides rates, born mostly by disenfranchised communities, of 
continuing to allow these establishments to operate with very little oversight nor fear of recourse 
from their borrowers.   
 
The Center for Responsible Lending has recently released a report on the predatory practices of 
fringe banking institutions, highlighting the need to curtail these deleterious, and almost 
addictive practices. And they have offered very reasonable regulations that would help protect 
low-income borrower, which are much less stringent than restrictions put on banks and credit 
card companies, which should make them politically tolerable.36 However, fringe banking is a 
revenue generating enterprise37 and any limitations on their lending behavior will reduce future 
revenue streams, and therefore face fierce opposition. And while there is bipartisan support for 
curtailing predatory lending practices, but support from lobbyists has halted much movement.38 
                                            
36 Crowell, Charlene, “American banks continue to peddle payday loans” retrieved from 
http://search.proquest.com/docview/1328424240/fulltext?accountid=10226 
37 Scurlock, James D. (2006). “Maxed Out.” Mainstage Productions 
38 Ward, Mike. “Payday lending reforms delayed” retrieved from 
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The lobbyist continue to claim that fringe banks act as lifesaving “safety nets” rather than “debt 
traps” given they provide capital to those who cannot qualify for traditional loans or credit cards. 
What’s more, the lobbyist further assert that the there is no predatory strategy between where the 
fringe banks choose to locate, rather any correlation between their store fronts and poor and/or 
minority neighborhoods is purely coincidental.39  
 
Since there seems to be little hope for making change to predatory lending practices, it may be 
more useful to determine how to provide access to these under-banked communities so the fringe 
banks no longer have a market to occupy. Providing more tax incentives to banks to offer credit 
to perceived higher risk individuals. Alternatively, infusing money into community development 
financing institutions or local credit unions as a resource for local communities so members do 
not have to turn to fringe banking institutions as their only source of capital. These ideas should 
not be presented as altruistic policies however, but rather as opportunities to generate profits for 
the private sector, as well as to create savings for taxpayers from improvements in public health, 
a consequence often overlooked in economic policy-making.40 
 
As our economic structure is moving away from local economies toward a global economy, as 
and family and social ties are being stretch, it is incumbent on the public sector to ensure the 
social and financial resources are in place that keep people healthy, allowing them to be 
contributing members of society, rather than preyed upon in their communities.41 This means not 
                                                                                                                                             
http://search.proquest.com/docview/1330099782/fulltext?accountid=10226 
39 de Sa, Karen. “Payday lenders win again in the state Legislature -- no new industry curbs on horizon” retrieved 
from http://search.proquest.com/docview/1328638468/fulltext?accountid=10226 
40 Brenner, Harvey and Anne Mooney. “Unemployment and health in the context of economic change,” Social 
Science & Medicine, Vol. 17, No.16 (1983), pp. 1125-1138. 
41 Sclar, Elliott. “Community Economic Structure and Individual Well-Being: A Look Behind the Statistics," 
International Journal of Health Services, Vol. 10, No. 4 (October, 1980), pp. 563- 579. 
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only ensuring fair rules are in place that protect all consumers, not just the ones who can qualify 
for traditional loans offered by federally-regulated banks, as well as supporting financial that 
help to provide a safer supply of much needed credit to under-banked communities in order to 
help them thrive economically (and thereby drive up the tax base) and consequently improve 
community members’ physical and mental wellbeing.    
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Appendix A: Regression Analysis 
Model I: Best-fit Model 
 
Dependent Variable: Suicide Rate2  
Independent Variables: Fringe Banks2 
Relative Median Income 
Unemployment % 
Minority % 




Model II: Replacing Unemployment % Variable with Relative Unemployment Variable 
 
Dependent Variable: Suicide2  
Independent Variables: Fringe Banks2 
Relative Median Income 
Relative Unemployment  
Minority % 
Same-Sex Households %2 
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Model III: Excluding Minority % Variable 
 
Dependent Variable: Suicide Rate2  
Independent Variables: Fringe Banks2 







Model IV: Excluding Unemployment % Variable 
 
Dependent Variable: Suicide Rate2  
Independent Variables: Fringe Banks2 
Relative Median Income 
Minority % 
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Model V: Excluding Same-Sex Household % Variable 
 
Dependent Variable: Suicide Rate2  
Independent Variables: Fringe Banks2 







Model VI:  
 
Dependent Variable: Suicide Rate2  
Independent Variables: Fringe Banks2 
Median Income 
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Model VII:  
 
Dependent Variable: Suicide Rate2  









Dependent Variable: Suicide Rate  
Independent Variables: Fringe Banks2 
Median Income 
Unemployment % 









Dependent Variable: Suicide Rate  
Independent Variables: Fringe Banks 
Relative Median Income 
Unemployment % 







Dependent Variable: Suicide Rate2  




Same-Sex Households %2 
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Dependent Variable: Suicide Rate2  
Independent Variables: Fringe Banks2 
Relative Median Income 
Relative Unemployment % 
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Dependent Variable: Suicide Rate  
Independent Variables: Fringe Banks 
Median Income 
Unemployment % 
Rent Burden % 
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Dependent Variable: Suicide Rate  
Independent Variables: Fringe Banks 
Unemployment % 
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Dependent Variable: Suicide Rate  
Independent Variables: Fringe Banks 
Rent Burden 
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Dependent Variable: Suicide Rate  
Independent Variables: Fringe Banks 
Median Income 







Dependent Variable: Suicide Rate  
Independent Variables: Log (Fringe Banks) 
Log (Income) 
Log (Unemployment) 
Log (Rent Burden)  
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Dependent Variable: Log (Suicide Rate)  
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Dependent Variable: Log (Suicide Rate)  
Independent Variables: Fringe Banks2 
Income 
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Dependent Variable: Log (Suicide)  
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Exhibit II: Geographical Representations  
 














Sarah Welton: MSUP / MPH Master’s Thesis          May 7, 2013 
53 
Prevalence of Predatory Lenders and Suicide in New York City: 
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Appendix C: Diagnostics 
Despite the best-fit model’s predictive power, there are several potential issues raised by the 
diagnostics outlined below, including non-normality of the dependent variable, non-normality of 
the error, heteroscedasticity, multicolinearity and specification error. However, the 
aforementioned flaws in the model should not take away from the fact that the model highlights a 
strong relationship between the dependent and independent variables. Rather, these flaws 
indicate the need to have a deeper discussion around what potential factors have been excluded 
from the model and what issues warrant further analysis.   
 
Non-Normal Dependent Variable:  
As seen in the below histogram and summary table, it can be seen the dependent variable is not 
normally distributed, which can cause issues using linear regression. It is not surprising that the 
suicide rates are not normally distributed given that each community district has is different and 
has various factors that could potentially impact suicides. Some of these variables have been 
included in the model, but there are undoubtedly many factors that have been excluded as they 
are either challenging to measure or they are unknown.  
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Non-Normal Error Term:  
The error is also not normally distributed, as seen in the histogram and summary table on the 
following page. While the error is has a mean approaching 0 and is moving toward a normal 
distribution, the distribution is positively skewed, which indicates the model tends to slightly 
over-predict the average suicide rate for some community districts. Again, this finding is not 
surprising since the model does not perfectly predict average suicide rates within each 
community district, but also because there are influential factors that have been excluded from 




Homoscedasticity is also a measure of equal variance of the error term was discussed above, 
therefore it is not surprising that heteroscedasticity is found for the same reason listed in the 
above sections – potential missing variables. The below test of constant variance indicates 
heteroscedasticity is present in the model given a p-value is less than 0.05. 
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The scatter plot to the right further substantiates 
heteroscedasticity in the model by plotting predicted 
values against their residuals. The non-random scatter 
plot indicates there is likely a variable for which the 
analysis has not been controlled.  
 
Multicolinearity:  
The below correlation matrix helps to illustrate how the variables included in the model correlate 
with one another. As expected, there is a strong relationship between several of the variables, 
including income and suicide, rent and suicide (negative), rent and income (negative), 
unemployment and income (negative), unemployment and rent, same-sex households and 
suicide, same-sex households and income, and same-sex households and rent (negative). While 
some of these relationships may be obvious, such as rent burden and income, many of the others 




As mentioned, it is likely that the variables included in the regression analysis do not represent 
an exhaustive list of neighborhood level factors that impact suicide.  
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